Mucosal immune responses associated with polynucleotide vaccination.
A variety of gene delivery technologies can be used to express antigens within somatic tissues, resulting in systemic humoral and cellular immune responses. This observation has led to the development of polynucleotide vaccine preparations for stimulation of systemic immunity. Mucosal immune responses are functionally distinct from systemic immune responses, and are stimulated by antigen presentation within specialised mucosal-associated inductor tissues. We hypothesize that mucosal genetic vaccine will require gene transfer methods which target mucosal-associated inductor tissues such as the oropharyngeal Waldeyer's ring or intestinal Peyer's patches. We have tested this hypothesis by expressing a test antigen using a replication-defective recombinant Semliki Forest Virus (SFV) preparation. Mice treated with recombinant SFV via an intravascular or intratracheal route generated systemic immune responses against the test antigen. In contrast, intranasal inoculation resulted in the production of IgA within pulmonary fluids, one hallmark of a mucosal immune response. These results indicate that transfection of mucosal effector tissues may not be sufficient for the generation of a universal mucosal immune response. Furthermore, the results predict that techniques which target transfection or transduction to mucosal inductor tissues will enable the development of a new class of polynucleotide vaccines which exploit current concepts in mucosal immunology.